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Abstract of GB2284943 

An alternator for a marine engine comprises a 
casing (1 ) which is adapted to contain a stator 
(2) and a rotor (3). The casing (1) has 
substantial thickness and is provided in its side 
wall with a pair of bores. An inlet pipe (1 1 ) and 
an outlet pipe (12) lead through the bores in 
the casing to a coil (13) in the casing. The inlet 
pipe is connected to a pump which is 
arranged, when driven, to deliver cooling water 
to the coil, the cooling water being expelled 
from the coil via the outlet pipe. The pump is 
arranged to be driven whenever the marine 
engine is running whereby cooling water flows 
continuously through the coil in order to cool 
the alternator. The intake to the pump can be 
taken from the water surrounding a vessel in 
which a marine engine fitted with the alternator 
is installed. 
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(54) Liquid cooling coil in alternator casing 

(57) An alternator for a marine engine comprises a casing (1) which is adapted to contain a stator (2) and a 
rotor (3). The casing (1) has substantial thickness and is provided in its side wall with a pair of bores. An inlet 
pipe (11) and an outlet pipe (12) lead through the bores in the casing to a coil (13) in the casing. The inlet pipe 
is connected to a pump which is arranged, when driven, to deliver cooling water to the coil, the cooling water 
being expelled from the coil via the outlet pipe. The pump is arranged to be driven whenever the marine 
engine is running whereby cooling water flows continuously through the coil in order to cool the alternator. 
The intake to the pump can be taken from the water surrounding a vessel in which a marine engine fitted with 
the alternator is installed. 
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Title: IMPROVEMENTS IN ALTERNATORS 

This invention relates to alternators and is 
particularly concerned with alternators for marine 
engines . 

5 As is known, electrical power for petrol or diesel 
engines is customarily generated by alternators. The 
process of generating electricity causes a considerable 
amount of heat to be generated in the stator and rotor 
windings of an alternator. This heat is conventionally 

10 dispersed by means of a fan assembly mounted on the 
drive side of the alternator. Air for cooling is drawn 
from the other side of the alternator through the 
windings and is then expelled. The efficiency of this 
type of cooling is largely dependent on the temperature 

15 of the ambient air. In many applications such as 
cocooned, marine diesel generators , the ambient air 
depends on the ambient conditions in the engine 
compartment. When large propulsion engines, such as 
those employed for the propulsion of power boats, are 

20 switched off, a large amount of stored heat is retained 
in the engine compartment which in turn is sucked into 
the alternator. The increased air intake temperature 
dramatically reduces the efficiency of the alternator 
and, in extreme cases, can lead to burning out of the 

25 alternator windings altogether. 


The present invention aims to overcome this problem by 
cooling an alternator with water, which can be either 
fresh water or sea water. 
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According to the invention, there is provided an 
alternator for a marine engine which comprises a casing 
adapted to contain stator and rotor windings, wherein a 
coil is provided which is arranged to surround the 
stator, the coil taking the form of a hollow tube having 
an inlet and an outlet leading out of the casing, the 
inlet being adapted to be connected to a pump and the 
arrangement being such that, when the pump is driven it 
is arranged to deliver cooling water to the coil, the 
water passing round the coil to cool the alternator and 
being expelled from the coil via the outlet. 

The pump can be arranged to be driven by a marine engine 
equipped with the alternator or by a separate electric 
motor. 

15 By means of the invention, the alternator will always be 
effectively cooled when the pump is running regardless 
of the temperature of the ambient air in the engine 
compartment. The intake to the pump can be taken from 
the water surrounding a vessel in which the marine 

20 engine has been installed. Thus, the cooling water may 
be either fresh water or sea water. 

In order to minimise corrosion, the coil is preferably 
made of stainless steel. 

According to a preferred embodiment of the invention, 
25 the casing is cast from aluminium or a suitable 
aluminium alloy and the stainless steel coil is 
desirably cast in the shell of the casing. 

The invention will now be further described, by way of 
example, with reference to the drawings, in which:- 
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Fig, 1 is an exploded perspective view of one embodiment 
of an alternator according to the invention; 

Fig. 2 is a side elevation of a casing for the 
alternator shown in Fig. 1; 

5 Fig. 3 is an end elevation of the casing shown in Fig. 
2; 

Fig. 4 is a front elevation of a coil for incorporation 
in the casing shown in Figs. 2 and 3; and 

Fig. 5 is a side elevation of the coil shown in Fig. 4. 

10 In the drawings, like parts are denoted by like 
reference numerals. 

Referring to the drawings, the alternator according to 
the invention comprises a casing 1 which is cast from 
aluminium or a suitable aluminium alloy and which takes 

15 the form of a cylindrical shell which is adapted to 
contain an exciter stator 2 and a rotor 3. An exciter 
winding 5 is mounted on a shaft 4 of the rotor and a 
rotating diode bridge 6 is secured by screws 7 to the 
exciter winding 5 and the rotor shaft 4 is rotatably 
mounted in a bearing 8 which is also housed in the 

20 casing l and which may be mounted on a cover 9 which is 
adapted to engage with and to close one end of the 
casing 1. The end cover 9 is provided with brackets 10 
for securing the cover, and hence the casing 1, to a 
fixed part of a marine engine or supporting structure 

25 (not shown) for which the alternator according to the 
invention is intended. 
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As shown in Figs. 2 and 3, the casing 1 has substantial 
thickness and is provided in its side wall with a pair 
of bores. An inlet pipe 11 and an outlet pipe 12 of a 
coil 13 lead through the bores to the coil which is 
5 preferably cast in the casing shell 1. The inlet pipe 
11 is connected to the output from a pump (not shown) 
and the outlet pipe 12 is connected to a line which 
leads out of the engine compartment to discharge cooling 
water which is pumped from the pump to the inlet 11 , 
10 circulates round the coil 13 and passes out of the 
casing 1 through the outlet pipe 12. 


It will be seen that, by means of the invention, heat 
generated by the alternator windings will be effectively 
absorbed by cooling water circulating through the coil 
15 13 so that the alternator will not overheat, its 
efficiency will not be impaired and there will be no 
risk of the windings burning out. 

The invention is not restricted to the above-described 
embodiment but variations and modifications may be made 
20 without departing from the scope of the invention. For 
example, an internal fan may be mounted on the shaft to 
cause turbulence of the internal cooling air. 


CLAIMS 


1. An alternator for a marine engine which comprises 
a casing adapted to contain stator and rotor windings , 
wherein a coil is provided which is arranged to 
surround the stator, the coil taking the form of a 
hollow tube having an inlet and an outlet leading out of 
the casing, the inlet being adapted to be connected to 
a pump and the arrangement being such that, when the 
pump is driven, it is arranged to deliver cooling water 
to the coil, the water passing round the coil to cool 
the alternator and being expelled from the coil via the 
outlet. 

2. An alternator according to claim 1, wherein the 
coil is made of stainless steel. 

3. An alternator according to claim l or claim 2, 
wherein the casing is cast from aluminium or an 
aluminium alloy to form a shell. 

4. An alternator according to claim 3, wherein the 
coil is cast in the shell of the casing. 

5 • An alternator according to any one of the 

preceding claims, wherein bores are provided in a side 
wall of the casing, a first of said bores being 
connected to one end of the coil and a second of said 
bores being connected to the other end of the coil. 

6. An alternator according to any one of the 

preceding claims in which the rotor windings are mounted 
on a shaft, wherein a fan is mounted on the shaft within 
the casing. 


7. An alternator substantially as described herein 
with reference to the drawings. 

8. A marine engine equipped with the alternator 
claimed in any one of the preceding claims. 

9. A marine engine according to claim 8 and including 
a pump, said pump being connected to the coil of the 
alternator to deliver cooling water to the coil when the 
pump is driven. 

10. A marine engine according to claim 9, wherein the 
pump is arranged to be driven by the engine. 

11. A marine engine according to claim 9, wherein the 
pump is arranged to be driven by a separate drive means. 


12. A vessel equipped with the marine engine claimed 
in any one of claims 8 to 11. 
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